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Description 

TECHNICAL  FIELD 

The  present  invention  relates  to  an  arrangement 
as  defined  in  the  first  past  of  claim  1.  Such  a  device 
is  disclosed  in  DE-A-3444034 

BACKGROUND 

The  production  of  metal  supporting  bodies  for 
dental  crowns  and  similar  has  until  now  taken  place 
as  a  general  rule  on  a  purely  manual  basis  by  skilled 
craftsmen.  The  dentist  has  used  previously  disclosed 
techniques  to  produce  a  desired  cast  impression  of 
the  residue(s)  of  the  tooth  concerned,  whereupon  a 
dental  technician  has  used  the  cast  impression  to 
complete  the  production  process  by  mechanical 
means.  This  previously  disclosed  procedure  was  pos- 
sible  provided  that  castable  materials,  such  as  gold, 
were  used  for  the  aforementioned  metal  supporting 
bodies,  for  example. 

The  desire  to  be  able  to  use  other  materials  or  al- 
loys  in  the  production  of  bodies  of  the  kind  in  question 
exists  for  a  variety  of  reasons.  It  can  be  mentioned  by 
way  of  example  that  there  is  a  wish  to  be  able  to  pro- 
duce  metal  supporting  bodies  for  dental  crowns  and 
supporting  bodies  for  limbs,  etc.,  in  titanium  and  other 
hard  materials  or  alloys. 

DESCRIPTION  OF  THE  PRESENT  INVENTION 

TECHNICAL  PROBLEM 

The  production  of  insert  bodies  in  hard  materials 
is  costly  to  execute  due  to  the  fact  that  each  insert 
body  has  its  own  characteristic  shape  which  must  be 
capable  of  being  reproduced  with  comparatively  high 
accuracy. 

It  is  also  diffcult  to  find  a  solution  to  the  problem 
of  the  efficient  production  of  insert  bodies  with  indi- 
vidual  shapes  at  the  same  time  as  the  production  op- 
eration  is  subject  to  pricing  pressures. 

THE  SOLUTION 

The  present  invention  has  as  its  object  amongst 
other  things  to  propose  an  arrangement  for  the  effi- 
cient  production  of  bodies  of  the  kind  referred  to 
above.  The  invention  is  specified  in  claim  1. 

The  first  and  second  pairs  of  elements  are  ar- 
ranged  preferably  in  such  a  way  that  the  longitudinal 
axes  of  the  third  and  fourth  elements  face  in  the  di- 
rection  of  the  axes  of  rotation  of  the  first  and  second 
elements  at  obtuse  angles,  which  may  preferably  be 
of  the  order  of  1  35°.  In  this  case  the  longitudinally  dis- 
placeable  component  part  of  the  sensing  device 
and/or  its  means  of  support  should  preferably  be  im- 

parted  with  friction-reducing  rotation. 
A  piston/piston  rod  connected  to  the  aforemen- 

tioned  hydraulic  pistion  or  fluid  piston  can  constitute 
an  attachment  point  for  a  bearing  component  which 

5  supports  the  fourth  element. 
The  novel  arrangement  can  be  used  for  the  pro- 

duction  of  the  graphite  electrode  for  an  electro-ero- 
sion  apparatus  which  is  used  to  produce  a  cavity  in- 
side  a  metal  body  of  the  kind  in  question.  The  wall  of 

10  the  cavity  in  this  case  can  be  of  essentially  the  same 
shape  as  the  outside  of  the  metal  body,  resulting  in  a 
hollow,  thin-walled  and  three-dimensional  metal 
body. 

The  arrangement  is  also  applicable  in  conjunc- 
15  tion  with  the  reduction  of  the  base  of  the  body  in  ac- 

cordance  with  an  outline  marked  by  the  dentist.  The 
replica  is  made  of  or  coated  with  an  electrically  con- 
ducting  material  to  one  side  of  the  marked  outline, 
whereas  an  electrically  non-conducting  material  or 

20  coating  is  used  to  the  other  side  of  the  marked  out- 
line.  The  aforementioned  sensing  device  is  thus  able 
to  function  as  an  electrical  reducing  device  which, 
with  the  help  of  actuating  devices,  guides  the  first  and 
second  pairs  of  elements  towards  and  away  from  one 

25  another  depending  on  whether  the  reducing  device  is 
sensing  one  side  or  the  other  of  the  marked  outline. 

ADVANTAGES 

30  It  is  possible,  through  what  is  proposed  here,  to 
achieve  the  accurate  production  of  three-dimensional 
bodies  with  individual  cnaracteristic  features.  Effi- 
cient  production  can  take  place  in  large  quantities  and 
in  series  with  extremely  good  reproducibility  and  ac- 

35  curacy. 
The  arrangement  permits  considerable  freedom 

of  choice  with  regard  to  materials,  and  by  the  appro- 
priate  choice  of  material  the  body  can  be  subjected  to 
the  necessary  accurate  control  procedures  with  re- 

40  gard  to  its  dimensions.  In  the  particular  case  of  three- 
dimensional  bodies  intended  for  use  inside  the 
mouth,  it  is  possible  for  production  to  take  place  using 
a  material,  such  as  titanium,  which  is  resistant  to  cor- 
rosion  by  the  fluids  in  the  mouth  and  has  no  adverse 

45  biological  effect  on  the  tissues. 
The  use  of  the  novel  arrangement  is  particularly 

advantageous  in  those  cases  in  which  the  metal  bod- 
ies  are  to  be  provided  with  cavities.  The  cavity  can  be 
produced  by  a  previously  disclosed  method  by  the 

so  use  of  electro-erosion  apparatus  with  an  appropriate 
electrode,  for  example  made  of  graphite.  This  elec- 
trode  (the  tool)  is  given  an  external  form  which  cor- 
responds  to  the  external  form  of  the  body  with  its  in- 
dividual  characteristic  features.  The  electrode  is  man- 

55  ufactured  with  dimensions  which  correspond  to  the 
external  dimensions  of  the  tooth  residue.  The  metal 
body  in  question  is  given  the  same  external  form  as 
the  external  form  of  the  electrode,  although  it  is  made 
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slightly  larger  in  order  to  permit  a  wall  to  be  produced 
in  the  body.  The  arrangement  permits  extremely  thin- 
walled  bodies  to  be  produced,  which  in  this  case  is  in- 
tended  to  denote  wall  thicknesses  of,  for  example, 
0.6-0.7  mm.  The  wall  thickness  may  vary  within  a 
wide  range,  however. 

According  to  the  above  description,  the  arrange- 
ment  also  permits  the  body  to  be  cut  off  along  a 
marked  outline.  This  is  of  very  great  significance  in 
those  cases  which  involve  the  production  of  hollow 
bodies  for  use  as  supports  in  dental  crowns.  The  in- 
terface  between  the  support  and  the  tooth  residue  is 
critical  in  this  case  and  calls  for  a  precisely  shaped 
and  extremely  thin  (sharp)  edge. 

DESCRIPTION  OF  THE  DRAWINGS 

A  preferred  embodiment  of  a  method  and  an  ar- 
rangement  which  exhibit  the  significant  characteristic 
features  of  the  invention  is  described  below  with  ref- 
erence  to  the  accompanying  drawing,  in  which  : 

Fig.  1  shows  in  perspective  view  the  most  impor- 
tant  component  parts  of  the  arrangement  for  the 
invention; 
Fig.  2  shows  in  longitudinal  section  the  function 
of  a  longitudinally  displaceable  component  part 
contained  in  the  arrangement  according  to  Fig.  1  ; 
and 
Fig.  3  shows  in  the  form  of  a  basic  diagram  the 
manner  in  which  the  arrangement  is  used  for  the 
purpose  of  shaping  the  lower  edge  of  a  three- 
dimensional  body. 

BEST  MODE  OF  CARRYING  OUT  THE 
INVENTION 

A  first  pair  of  elements  is  represented  in  Fig.  1  by 
a  first  element  1  and  a  second  element  2.  The  afore- 
mentioned  elements  1  ,  2  are  so  arranged  as  to  be  ca- 
pable  of  rotating  about  their  respective  axes  of  rota- 
tion  3  and  4.  Their  rotation  is  achieved  with  the  help 
of  a  motor,  for  example  a  hydraulic  motor,  which  is 
provided  on  its  drive  shaft  6  with  a  toothed  driving 
wheel  7.  The  elements  1  and  2  are  provided  with  bear- 
ing  shafts  8  and  9  by  means  of  which  the  elements  are 
supported  in  a  bearing  housing  10  in  a  previously  dis- 
closed  fashion,  for  example  on  ball  bearings.  The 
bearing  shafts  are  provided  with  toothed  wheels  11 
and  12  which  are  in  engagement  with  the  driving 
wheel  7  of  the  motor  5,  which  driving  wheel  thus  caus- 
es  the  elements  1  and  2  to  rotate  in  the  same  direction 
13  and  14.  The  toothed  wheels  are  also  arranged  in 
such  a  way  that  the  elements  1  and  2  rotate  in  syn- 
chronism. 

The  elements  1  and  2  are  provided  with  clamping 
devices  (chucks)  15  and  16  to  enable  holders  17  and 
18  to  be  secured  to  the  elements.  The  aforemen- 
tioned  holders  are  intended  to  secure  supporting  de- 

vices  19  and  20  for  a  three-dimensional  body  21,  the 
external  contour  of  which  is  to  be  reproduced,  and  a 
blank  22  from  which  the  three-dimensional  body  is  to 

5  be  made  in,  for  example,  titanium  ora  metal  alloy,  etc. 
The  three-dimensional  body  (=  the  replica)  and  the 
blank  are  attached  to  their  supporting  devices  19  and 
20  with  the  help  of  an  adhesive  and/or  jointing  devic- 
es,  etc.,  and  the  supporting  devices  are  retained  in 

10  the  holding  devices  by  a  previously  disclosed  clamp- 
ing  principle.  The  housing  10  is  mounted  on  guides  23 
and  24  so  that  the  elements  1  and  2  are  capable  of 
longitudinal  displacement  along  their  axes  of  rotation 
3  and  4  in  directions  indicated  by  the  arrows  25.  The 

15  longitudinal  displacement  is  achieved  with  the  help  of 
a  longitudinal  displacement  device  26,  for  example  a 
hydraulic  cylinder,  the  piston  27  of  which  is  attached 
to  the  housing  10.  The  rate  of  longitudinal  displace- 
ment  is  adapted  to  suit  the  particular  manufacturing 

20  operation. 
A  second  pair  of  elements  contains  a  third  ele- 

ment  28  and  a  fourth  element  29.  The  third  element 
28  is  securely  arranged  in  the  frame  of  the  arrange- 
ment,  which  is  symbolized  by  the  designation  30  but 

25  is  not  specifically  illustrated.  The  expression  'third 
element'  shall  be  understood  in  its  widest  sense  in 
this  context  and  may  be  regarded  as  constituting  an 
integral  part  of  the  aforementioned  frame  of  the  ar- 
rangement. 

30  The  third  element  constitutes  a  bearing  compo- 
nent  for  a  sensing  device  31  which  is  capable  of 
movement  in  relation  to  the  frame  of  the  third  ele- 
ment.  In  the  illustrative  embodiment  shown  here,  the 
device  31  has  the  form  of  a  pin  (needle)  so  arranged 

35  as  to  be  capable  of  longitudinal  displacement  in  the 
third  element.  The  third  element  also  provides  sup- 
port  for  a  piston  (hydraulic  piston)  32which  is  capable 
of  longitudinal  displacement,  which  piston  acts  as  a 
servo  piston  in  accordance  with  the  following.  An  at- 

40  tachment  34  is  arranged  on  a  piston  rod  33  belonging 
to  the  servo  piston.  The  piston  rod  33  is  provided  with 
an  external  thread  33a,  onto  which  the  attachment 
can  be  screwed  via  a  matching  internal  thread  in  a 
transcurrent  hole  for  the  piston  rod  33.  Also  arranged 

45  on  the  thread  33a  of  the  piston  rod  is  a  nut  35  or  sim- 
ilar  which  is  rigidly  anchored  to  the  piston  rod  in  such 
a  way  that  the  piston/piston  rod  can  be  displaced 
longitudinally  by  hand  by  means  of  the  nut  35  or  sim- 
ilar  relative  to  the  attachment  (or  vice  versa).  The  nut 

so  35  is  provided  with  a  scale  35a,  by  means  of  which 
the  mutual  displacement  between  the  attachment 
and  the  piston  rod  can  be  determined.  Arod  36  is  sup- 
ported  in  such  a  way  as  to  be  capable  of  longitudinal 
displacement  in  a  corresponding  hole  in  the  third  ele- 

55  ment  28  and  is  anchored  at  its  one  end  to  the  attach- 
ment  34  in  a  hole  34a  in  the  latter.  The  end  surface 
36a  of  the  rod  is  exposed  to  an  actuating  pressure 
P'  which  can  be  applied  temporarily.  With  the  help  of 
the  pressure  P'  the  attachment  34  can  be  forced 
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backwards  relative  to  the  element  28.  This  function 
can  be  utilized  in  the  course  of  manufacture  when  the 
body  is  finished  and  when  it  is  accordingly  wished  to 
withdraw  the  needle  31  and  the  tool  52  in  a  rearward  5 
sense  away  from  the  bodies  21  and  22.  The  pressure 
P'  is  applied  via  an  inlet  34b  in  the  attachment.  In  one 
embodiment  the  pressures  P'  and  P  are  counterba- 
lanced  so  that  the  attachment  34  assumes  the  de- 
sired  relative  position  to  the  element  28.  In  another  10 
embodiment  it  is  possible  to  make  use  of  stop  devices 
which  limit  the  degree  of  insertion  of  the  rod  36  into 
the  element  28  by  means  of  the  pressure  P.  The  pres- 
sure  P'  can  be  applied  in  this  way  by  the  'on-off  prin- 
ciple.  15 

At  its  end  which  faces  away  from  the  frame  of  the 
element  28,  the  piston  rod  33  is  capable  of  interacting 
with  a  counter-  pressure  piston  37  which  is  supported 
and  force-operated  in  a  bearing  housing  38.  The 
counter-force  is  produced  with  the  help  of  a  hydraulic  20 
pressure  P  in  a  fluid  which  is  supplied  to  a  connection 
line  39.  Adrainage  line  is  indicated  by  the  designation 
40,  and  the  drainage  tank  is  represented  by  41.  The 
pin  31  is  provided  with  a  supporting  component  43 
which  is  supported  in  sliding  bearings  in  the  frame  of  25 
the  third  element. 

The  mounting  and  the  function  of  the  pin  are  illu- 
strated  in  more  detail  in  Fig.  2.  The  front  end  31  b  of 
the  pin  is  capable  of  interacting  with  the  external  con- 
tour  21  a  of  the  replica  21  .  During  the  sensing  oper-  30 
ation  the  pin  31  will  describe  reciprocating  longitudi- 
nal  displacement  movements  as  shown  by  the  arrows 
42.  The  supporting  device  for  the  pin  31  is  indicated 
by  the  designation  43.  The  other  end  31c  of  the  pin 
extends  intoa  hole  28a  forthe  piston  32.  The  end  31c  35 
of  the  pin  is  capable  of  interacting  with  a  constriction 
or  an  inlet  32a  in  the  piston  32.  The  space  28a  is  con- 
nected  via  a  fixed  constriction  44  to  a  pressure  line  45 
for  a  fluid,  for  example  hydraulic  oil.  The  inside  32b  of 
the  piston  consists  of  a  hollow  space  which  is  con-  40 
nected  to  a  drainage  line  46  via  a  hole  32c.  The  piston 
areas,  constrictions  and  pressures  are  selected  so 
that  the  piston  32  is  counter-balanced  at  all  times 
through  either  side  of  the  piston  being  acted  upon  by 
identical  fluid  pressure  forces.  Fluid  (for  example  hy-  45 
draulic  oil)  is  able  to  flow  in  this  position  of  equilibrium 
from  the  pressure  line  45,  into  the  space  28a.  through 
the  constriction  32a,  into  the  internal  space  32b,  and 
out  via  the  hole  32c  to  the  drainage  line.  The  fluid 
pressure  generated  in  this  way  inside  the  space  28a  50 
is  counter-balanced  by  the  force  from  the  counter- 
pressure  piston  37  (see  Fig.  1). 

If,  in  the  course  of  its  continuous  sensing  of  the 
external  contour  21a,  the  pin  is  displaced  in  either  of 
the  directions  42,  the  end  31c  of  the  pin  will  vary  the  55 
size  of  the  constriction  32a.  The  fluid  pressure  will  be 
increased  or  reduced  inside  the  space  28a.  This  va- 
riation  in  pressure  causes  the  servo  piston  32  to  move 
in  either  direction  42.  The  piston  will  then  endeavour 

to  assume  the  position  of  equilibrium  indicated  above 
at  all  times. 

The  pin  31  has  its  longitudinal  axis  31a  facing  to- 
wards  the  axis  of  rotation  3,  so  that  an  obtuse  angle 
a  is  produced.  In  one  preferred  embodiment  this  an- 
gle  is  of  the  order  of  135°.  The  choice  of  angle  can, 
however,  lie  within  the  range  from  90°  to  approxim 
ately  170°.  Friction  which  reduces  the  sensitivity  of 
the  servo  system  can  arise  in  the  bearing  43  in  this 
case.  In  order  to  eliminate  the  major  proportion  of  this 
friction,  the  pin  and  its  bearing  are  caused  to  rotate 
about  their  longitudinal  axis  31a,  in  conjunction  with 
which  the  direction  of  rotation  is  selected  in  order  to 
achieve  the  aforementioned  reduction  in  friction  in  the 
bearing  43. 

According  to  Fig.  1,  the  rotation  is  achieved  with 
the  help  of  a  motor  47  which,  via  a  transmission  de- 
vice,  for  instance  in  the  form  of  a  belt  48,  causes  the 
pin  and  the  bearing  to  rotate.  The  speed  of  rotation  of 
the  pin  can  be  1000  r/min,  for  example.  The  direction 
of  rotation  is  indicated  by  the  designation  49.  The 
pressure  tank  for  the  fluid  pressure  is  indicated  by  the 
designation  50,  and  the  tank  connected  to  the  drain- 
age  line  46  is  indicated  by  the  designation  41. 

The  aforementioned  element  29  is  rigidly  sup- 
ported  in  the  attachment  34  in  such  a  way  that  the 
element  29  follows  the  movements  of  the  servo  pis- 
ton  and  the  attachment  in  the  directions  51  of  longi- 
tudinal  displacement.  The  element  supports  a  tool  52 
which  is  capable  of  interacting  with  the  blank  22, 
which  tool  may  be  in  the  form  of  a  hard  metal  milling 
cutter  52  in  the  case  of  a  blank  made  of  titanium  or 
some  other  hard  alloy.  The  longitudinal  axis  53  of  the 
element  29  extends  in  the  direction  of  the  longitudinal 
axis  4  at  an  angle  p  which  should  preferably  be  of  the 
same  order  of  magnitude  as  the  angle  a.  The  fourth 
element  is  provided  with  a  clamping  device  (chuck) 
54  for  the  tool  52.  The  tool  is  also  caused  to  rotate, 
which  is  achieved  with  the  help  of  a  motor  55  and  a 
device  for  transmitting  the  movement,  in  the  present 
case  in  the  form  of  a  belt  drive  56.  The  aforemen- 
tioned  belt  drive  is  so  arranged  in  this  case  as  to  per- 
mit  the  driving  of  the  tool  52  to  take  place  irrespective 
of  the  small  longitudinal  displacement  movements 
which  the  fourth  element  29  executes  in  the  direc- 
tions  51  .  The  rotation  of  the  tool  52  takes  place  with 
the  help  of  the  rotatably  mounted  shaft  57  of  the  ele- 
ment.  The  rotatable  mounting  can  be  executed  in  a 
previously  disclosed  manner  by  means  of  ball  bear- 
ings  29a.  The  attachment  34  is  secured  with  the  help 
of  one  or  more  supports  58  in  such  a  way  that  it  ex- 
hibits  torsional  resistance. 

The  mode  of  operation  of  the  equipment  descri- 
bed  above  is  as  follows.  The  first  and  second  ele- 
ments  1  and  2  are  caused  to  rotate,  for  example  at 
1000  r/min,  at  the  same  time  as  which  they  are  dis- 
placed  towards  the  pin  31  and  the  tool  52.  During  this 
displacement  the  pin  is  able  to  sense  the  contour  21 

4 
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from  its  top  21a'  to  its  base  21a".  Depending  on  this 
sensing,  the  servo  piston  32  in  the  rigidly  arranged 
element  28  is  caused  to  execute  longitudinal  dis- 
placement  movements  in  accordance  with  the  sens- 
ing  by  the  pin  31.  These  movements  are  transmitted 
to  the  attachment  34  and  thus  to  the  element  29.  The 
tool  52  accordingly  executes  a  pattern  of  movements 
on  the  blank  22  which  correspond  to  the  contour 
sensed  by  the  pin  31.  A  three-dimensional  body  cor- 
responding  to  the  replica  21  will  thus  be  produced 
from  the  blank  22.  Once  the  elements  1  and  2  have 
executed  a  longitudinal  displacement  movement 
which  corresponds  to  the  sensing  of  the  pin  31  be- 
tween  21  a'  and  21a",  the  elements  can  be  caused  to 
move  in  the  other  direction  25  of  longitudinal  dis- 
placement,  and  the  now  finished  body  can  be  re- 
moved  from  the  element  2  and  can  be  replaced  by  a 
new  blank,  for  example  in  the  form  of  a  titanium  bar, 
etc.  In  order  to  provide  a  large  unobstructed  space 
around  the  blank,  the  needle  and  the  tool,  the  attach- 
ment  34  can  be  pushed  backwards  by  actuation  ap- 
plied  via  the  surface  36a. 

It  is  possible  by  the  longitudinal  adjustment  of  the 
attachment  34  relative  to  the  piston  rod  33  with  the 
help  of  the  nut  35  easily  to  achieve  different  sizes  for 
the  external  dimensions  of  the  finished  three- 
dimensional  body  22.  Adjustments  are  easily  made  in 
this  respect  in  such  a  way  that  the  external  contours 
of  the  finished  body  22  are  larger  than,  the  same  as, 
orsmallerthan  the  external  contourof  the  replica  21, 
i.e.  the  individual  body  with  its  characteristic  features. 
It  is  possible  in  this  way  to  produce  a  first  body  with 
external  dimensions  which  slightly  exceed  the  size  of 
the  replica  or  the  cast  impression.  This  first  body  is 
executed  from  the  blank  selected  for  the  body.  It  is 
also  possible  for  a  second  body  to  be  produced  which 
has  the  same  external  contours  as  the  replica  or  the 
cast  impression.  This  second  body  can  consist  of 
graphite  and  can  be  used  as  a  tool  or  electrode  in  an 
electro  erosion  apparatus  of  a  previously  disclosed 
kind. 

As  shown  in  Fig.  3,  the  arrangement  can  also  be 
used  to  shape  the  manufactured  body  in  question  at 
its  base.  An  outline  21c  is  marked  on  the  replica  for 
this  purpose.  To  that  side  of  the  line  which  contains 
the  top  21d  of  the  replica,  the  replica  is  executed  with 
an  electrically  non-conductive  surface  coating.  To  the 
other  side  21e  of  the  line,  the  replica  is  electrically 
conductive.  A  device  59  which  is  provided  with  a  part 
60  made  of  an  electrically  conductive  material,  but 
which  is  otherwise  electrically  non-conductive,  is  ar- 
ranged  in  such  a  way  as  to  be  capable  of  being  se- 
cured  to  the  free  end  of  the  needle  31.  The  part  60  in- 
teracts  with  the  external  contour  of  the  replica  and  is 
connected  to  a  source  of  electrical  energy,  for  exam- 
ple  a  battery,  to  one  pole  of  which  the  part  is  connect- 
ed.  The  other  pole  of  the  energy  source  or  battery  is 
connected  to  a  change-over  device  62,  for  example  a 

solenoid  switch,  which  controls  the  flow  of  an  actuat- 
ing  fluid  M,  M'  to  a  two-position  valve  63  of  the  'on- 
off  type.  In  the  first  position  (=  the  position  shown  in 

5  Fig.  3)  one  side  27a'  of  the  piston  27a  of  the  piston 
rod  27  is  connected  to  the  drainage  receptacle  41.  In 
the  other  position  an  actuating  pressure  P̂   is  con- 
nected  to  the  same  side  27a'  of  the  piston  27a.  The 
connection  to  the  piston  27a  passes  via  a  fixed  con- 

10  striction  64.  The  change-over  device  (its  electrical 
winding)  is  also  connected  to  earth  (the  frame  of  the 
arrangement),  which  is  symbolized  by  the  connection 
component  65. 

Through  the  arrangement  described  above,  the 
15  direction  of  movement  of  the  piston  27a  will  be  varied 

immediately  the  sensing  component  60  crosses  the 
marked  outline  21c  from  one  area,  for  example  21d, 
to  the  other  area,  21e,  or  vice  versa.  When  the  com- 
ponent  60  is  in  interaction  with  the  electrically  con- 

20  ductive  component  21  e,  the  circuit  is  closed  via  the 
negative  pole  of  the  battery,  the  component  60,  the 
conductive  component  21  e  of  the  replica  21,  the 
component  19,  the  frame  of  the  arrangement,  the 
winding  in  the  device  62  and  the  positive  pole  of  the 

25  battery.  The  change-over  device  is  activated  and 
causes  the  valve  to  move  to  its  second  position  by 
means  of  the  actuating  fluid  M,  M'.  The  pressure  P̂  
is  applied  to  the  side  27a'  of  the  piston  and  produces 
an  actuating  pressure  on  the  piston  which  exceeds  a 

30  pressure  P2  acting  continuously  on  the  piston.  What 
this  means  is  that  the  replica  21  is  caused  to  move 
backwards  relative  to  the  component  60,  which  in  this 
case  crosses  the  maked  outline  2f  and  enters  into  in- 
teraction  with  the  electrically  non-conductive  materi- 

35  al.  The  circuit  is  broken,  and  the  effect  of  the  actuat- 
ing  fluid  M,  M'  is  interrupted.  The  valve  is  returned  to 
its  initial  position  with  the  help  of  a  return  spring  63a. 
The  side  27a'  of  the  piston  is  connected  to  the  drain- 
age  receptacle,  and  the  piston  rod  is  caused  to  move 

40  in  its  other  direction,  with  the  result  that  the  part  21 
of  the  replica  is  caused  to  move  forwards,  and  the 
component  60  again  crosses  the  marked  outline  21c 
and  enters  into  interaction  with  the  electrically  con- 
ductive  material  ;  and  so  on. 

45  The  component  part  60  will  move  with  small  de- 
flections  in  such  a  way  as  to  follow  the  marking  21c. 
The  tool  52  executes  corresponding  movements  and 
cuts  or  grinds  away  the  body  22  along  an  imaginary 
line  22a  which  corresponds  to  the  marking  21c. 

so  The  change-over  device  62  and  the  valve  63  can 
be  executed  from  previously  disclosed  component 
parts.  The  component  part  59  can  be  of  cylindrical 
form  and  can  be  applied  to  the  pin  31  in  a  previously 
disclosed  manner.  The  component  part  60  can  have 

55  the  form  of  a  washer  secured,  for  example  by  glueing, 
to  the  component  part  59. 

In  accordance  with  the  novel  method  the  first 
and  second  elements  are  caused  to  co-rotate  and  are 
displaced  relative  to  the  third  and  fourth  elements. 

5 
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The  fourth  element  is  controlled  by  the  third  element 
in  such  a  way  that  the  tool  is  caused  to  produce  the 
desired  machining  of  the  blank.  The  tool  executes  a 
movement  which  corresponds  to  the  external  contour 
of  the  replica,  in  conjunction  with  which  a  tooth  cap, 
an  entire  artificial  tooth  or  a  part  of  an  artificial  tooth, 
or  some  other  mechanical  body  for  some  other  pur- 
pose  can  be  produced. 

The  valve  arrangement  for  the  needle  31  may  be 
executed  in  a  different,  previously  disclosed  manner. 

Claims 

1.  An  arrangement  for  the  production  of  insert  bod- 
ies  for  the  artificial  rebuilding  of  teeth  and  human 
limbs,  or  equivalent  three-dimensional  bodies  for 
the  human  body  having  external  contours  with  in- 
dividually  characteristic  features;  including  a  first 
pair  of  elements  (1,2)  in  which  a  first  element  (1) 
is  so  arranged  as  to  support  a  replica  (a  cast  im- 
pression  21)  of  a  body  which  is  to  be  produced 
and  a  second  element  is  so  arranged  as  to  sup- 
port  a  blank  (22)  from  which  the  body  is  to  be  pro- 
duced  and  a  second  pair  of  elements  (28,29),  in 
which  a  third  element  (28)  supports  a  sensing  de- 
vice  (31)  which  is  capable  of  interacting  with  the 
external  contour  (21a)  of  the  replica  and  a  fourth 
element  (29)  is  so  arranged  as  to  support  a  tool 
(52)  by  means  of  which  the  blank  is  capable  of  be- 
ing  worked,  the  first  and  second  pairs  of  ele- 
ments  (1  ,2  and  28,29)  respectively  are  capable  of 
being  displaced  relative  to  one  another,  and  the 
fourth  element  (29)  is  capable  of  being  controlled 
by  the  third  element  (28)  in  such  a  way  that  the 
tool  executes  movements  which  correspond  to 
the  shape  of  the  external  contour  of  the  replica 
sensed  by  the  sensing  device,  characterized  in 
that  said  first  and  second  pairs  of  elements  are 
co-rotating  and  that  the  arrangement  is  such  that 
the  replica  and  the  body  are  caused  to  rotate 
about  the  axes  of  rotation  of  the  respective  ele- 
ments,  in  that  the  sensing  device  (31)  contains  a 
component  part  which  moves  in  relation  to  the 
frame  of  the  third  element  (28),  said  component 
being  capable  of  longitudinal  displacement,  and 
which,  via  a  servo  system  (32,  33),  provides  con- 
trol  of  the  fourth  element  (29)  and  thus  of  the  tool 
(52)  which  is  capable  of  interacting  with  the 
blank,  and 
in  that  the  servo  system  consists  of  a  fluid  piston 
(a  hydraulic  piston  32)  which  is  acted  upon  on 
either  side  by  fluid  pressure,  in  that  the  longitu- 
dinally  displaceable  component  part  (31)  is  so  ar- 
ranged,  depending  on  the  variation  in  the  longi- 
tudinal  displacement,  as  to  regulate  a  constriction 
(32a)  in  the  fluid  piston  (32)  and,  together  with  a 
fixed  constriction  (44)  provided  in  the  third  ele- 

ment  (38),  as  to  vary  the  fluid  pressure  acting  on 
one  side  of  the  piston,  in  such  a  way  that  a  dif- 
ferential  pressure  is  created  across  the  piston, 

5  producing  a  corresponding  displacement  of  the 
fluid  piston. 

2.  An  arrangement  according  to  Patent  Claim  1, 
characterized  in  that  the  longitudinal  axes  (31a, 

10  53)  of  the  third  and  fourth  elements  face  in  the 
direction  of  the  axes  of  rotation  (3,  4)  of  the  first 
and  second  elements  at  obtuse  angles  (a,P), 
which  should  preferably  be  of  the  order  of  135°. 

15  3.  An  arrangement  according  to  Patent  Claims  2  or 
3,  characterized  in  that  the  moving,  longitudin- 
ally  displaceable  component  part  (31)  and/or  its 
means  of  support  are  imparted  with  friction-re- 
ducing  rotation. 

20 
4.  An  arrangement  according  to  Patent  Claim  1-3, 

characterized  in  that  the  fluid  flow  on  that  side 
of  the  fluid  piston  which  is  situated  on  the  longi- 
tudinally  displaceable  component  part  leads  from 

25  a  pressure  source  (50)  via  the  fixed  and  variable 
constrictions  (44  and  32a)  to  the  inside  (32b)  of 
the  fluid  piston,  which  is  connected  to  a  drainage 
receptacle  (41). 

30  5.  An  arrangement  according  to  any  of  the  Patent 
Claims  1-4,  characterized  in  that  a  piston  rod 
(33)  which  is  part  of  said  servo  system  provides 
an  attachment  point  for  a  bearing  component  (34) 
which  supports  the  fourth  element  (29). 

35 
6.  An  arrangement  according  to  any  of  the  Patent 

Claims  1-5,  characterized  in  that,  with  the  help 
of  one  and  the  same  replica  (21),  a  first  body  is 
capable  of  being  produced  from  a  first  blank 

40  made  of  metal  or  a  metal  alloy,  and  a  second  body 
is  capable  of  being  produced  from  a  second  blank 
made  of  electrode  material,  for  example  graphite, 
and  in  that,  through  the  relative  positioning  of  the 
tool  in  relation  to  the  blank,  a  difference  in  size  is 

45  achieved  between  the  first  and  the  second  bod- 
ies,  such  that  the  second  body  is  smallerthan  the 
first  body,  in  which  case  the  second  body  is  ca- 
pable  of  being  used  as  an  electrode  for  the  spark- 
machining  of  the  first  body  in  order  to  provide  the 

so  latter  with  the  form  of  a  hollow  body  with  a  wall 
thickness  which  is  governed  by  the  relative  pos- 
itioning. 

7.  An  arrangement  according  to  any  of  the  Patent 
55  Claims  1-6,  characterized  in  that,  for  the  pur- 

pose  of  reducing  the  base  of  the  body  in  accor- 
dance  with  a  marked  outline,  the  replica  (21)  is 
electrically  conductive  to  one  side  of  the  marked 
outline  and  is  electrically  non-conductive  to  the 

6 
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other  side  of  the  marked  outline,  and  in  that  the 
sensing  device  functions  as  an  electrical  reducing 
device  which,  with  the  help  of  the  sensing  device, 
guides  the  first  and  second  pairs  of  elements  to- 
wards  and  away  from  one  another  depending  on 
whether  the  reducing  device  is  sensing  one  side 
or  another. 

Patentanspruche 

1.  Anordnung  zur  Herstellung  von  Formkorpern  fur 
die  Rekonstruktion  von  Zahnen  und  menschli- 
chen  Gliedmalien  oder  ahnlichen  dreidimensi- 
onalen  Formkorpern  fur  den  menschlichen  Kor- 
per  mit  individuell  gekennzeichneten  Aulienkon- 
turen;  mit  einem  ersten  Paar  von  Elementen 
(1,2),  von  denen  ein  erstes  Element  (1)  so  ange- 
ordnet  ist,  dali  es  ein  Modell  (eine  Abdruck-Pra- 
gung  21)  eines  herzustellenden  Formkorpers 
tragt  und  ein  zweites  Element  so  angeordnet  ist, 
dali  es  einen  Rohling  (22)  tragt,  aus  dem  der 
Formkorper  hergestellt  werden  soil,  und  mit  ei- 
nem  zweiten  Paar  von  Elementen  (28,  29),  von 
denen  ein  drittes  Element  (28)  einen  mit  der  Au- 
lienkontur  des  Modells  zusammenwirkenden 
Ftihler  (31)  tragt  und  ein  viertes  Element  (29)  ein 
Werkzeug  (52)  zur  Bearbeitung  des  Rohlings 
tragt,  wobei  das  erste  und  zweite  Paar  von  Ele- 
menten  (1  ,  2  und  28,  29)  jeweils  relativ  zueinan- 
der  verschiebbar  sind  und  wobei  das  vierte  Ele- 
ment  (29)  durch  das  dritte  Element  (28)  derart  ge- 
steuert  wird,  dali  das  Werkzeug  Bewegungen 
ausftihrt,  die  der  von  dem  Ftihler  erfuhlten  Form 
der  Aulienkontur  des  Modells  entsprechen,  da- 
durch  gekennzeichnet,  dali  das  erste  und  zweite 
Paar  von  Elementen  synchron  rotieren,  und  dali 
die  Anordnung  so  ist,  dali  das  Modell  und  der 
Formkorper  zusammen  urn  die  Drehachsen  der 
jeweiligen  Elemente  rotiert  werden,  dali  der  Ftih- 
ler  (31)  einen  Hauptteil  beinhaltet,  dersich  in  Be- 
zug  auf  das  Gestell  des  dritten  Elements  (28)  be- 
wegt,  wobei  dieser  Teil  longitudinal  verschiebbar 
ist  und  tiber  ein  Servosystem  (32,  33)  eine  Steue- 
rung  des  vierten  Elements  (29)  und  demgemali 
des  Werkzeugs  (52)  bewirkt,  welches  mit  dem 
Rohling  zusammenwirkt,  und  dali  das  Servosy- 
stem  aus  einem  Druckmittel  (ein  hydraulischer 
Kolben  32)  besteht,  auf  den  auf  beiden  Seiten 
Druckmitteldruck  einwirkt,  so  dali  das  longitudi- 
nal  verschiebbare  Hauptteil  (31)  abhangig  von 
der  Anderung  der  Longitudinalverschiebung  an- 
geordnet  ist,  urn  eine  Einschnurung  (32a)  im 
Druckmittelkolben  (32)  zu  regulieren  und  zusam- 
men  mit  einer  in  dem  dritten  Element  (38)  vorge- 
sehenen,  vorgegebenen  Einschnurung  (44)  des 
Druckmitteldrucks  ,  der  an  einer  Seite  des  Kol- 
bens  angreift  zu  verandern,  derart,  dali  ein  Dif- 

ferenzdruck  tiber  den  Kolben  geschaffen  wird, 
der  eine  entsprechende  Verschiebung  des 
Druckmittelkolbens  erzeugt. 

5 
2.  Anordnung  nach  Anspruch  1,  dadurch  gekenn- 

zeichnet,  dali  die  Langsachsen  (31a,  53)  des 
dritten  und  vierten  Elements  in  Richtung  der 
Drehachsen  (3,  4)  des  ersten  und  zweiten  Ele- 

10  ments  in  stumpfen  Winkeln  (a,  P),  die  vorzugs- 
weise  in  der  Grolienordnung  von  135°  sind,  zei- 
gen. 

3.  Anordnung  nach  den  Anspruchen  1  oder  2,  da- 
is  durch  gekennzeichnet,  dali  das  bewegbare,  lon- 

gitudinal  verschiebbare  Hauptteil  (31)  und/oder 
seine  Tragermittel  mit  reibungsreduzierender 
Drehung  ausgestattet  sind. 

20  4.  Anordnung  nach  einem  der  Anspruch  1  bis  3,  da- 
durch  gekennzeichnet,  dali  der  Druckmittelfluli 
auf  der  Seite  des  Druckmittelkolbens,  die  an  dem 
longitudinal  verschiebbaren  Hauptteil  angeord- 
net  ist,  von  einer  Druckquelle  (50)  tiber  die  vor- 

25  gegebene  und  die  veranderbare  Einschnurung 
(44  und  32a)  zur  Innenseite  (32b)  des  Druckmit- 
telkolbens  fuhrt,  der  mit  einem  Ablauftank  (41) 
verbunden  ist. 

30  5.  Anordnung  nach  den  Anspruchen  1  bis  4,  da- 
durch  gekennzeichnet,  dali  eine  Kolbenstange 
(33),  die  ein  Teil  des  Servosystems  ist,  einen  Be- 
festigungspunkt  fur  ein  Lagerbauteil  (34)  enthalt, 
die  das  vierte  Element  (29)  tragt. 

35 
6.  Anordnung  nach  den  Anspruchen  1  bis  5,  da- 

durch  gekennzeichnet,  dali  mit  Hilfe  von  ein  und 
dem  selben  Modell  (21)  ein  erster  Formkorper 
hergestellt  werden  kann  aus  einem  ersten  Roh- 

40  ling  aus  Metall  oder  einer  Metalllegierung,  und 
ein  zweiter  Formkorper  hergestellt  werden  kann 
aus  einem  zweiten  Rohling,  der  aus  Elektroden- 
material  besteht,  z.B.  aus  Graphit,  und  dali  durch 
die  relative  Positionierung  des  Werkzeugs  zum 

45  Rohling  ein  Unterschied  in  der  Grolie  zwischen 
dem  ersten  und  zweiten  Formkorper  erreicht 
wird,  so  dali  der  zweite  Formkorper  kleiner  istals 
der  erste  Formkorper,  wobei  in  diesem  Fall  der 
zweite  Formkorper  als  Elektrode  fur  die  Funken- 

50  erosionsbearbeitung  des  ersten  Formkorpers 
verwendet  werden  kann,  urn  diesen  mit  der  Form 
eines  Hohlkorpers  mit  einer  Wanddicke,  die 
durch  die  relative  Positionierung  bestimmt  wird, 
zu  versehen. 

55 
7.  Anordnung  nach  den  Anspruchen  1  bis  6,  da- 

durch  gekennzeichnet,  dali  zum  Zweck  der  Ver- 
kleinerung  der  Grundflache  des  Formkorpers, 
entsprechend  einer  markierten  Aulienlinie,  das 
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Modell  (21)  auf  einer  Seite  dermarkierten  Aulien- 
linie  elektrisch  leitend  ist  und  auf  deranderen  Sei- 
te  der  markierten  Aulienlinie  elektrisch  nichtlei- 
tend  ist,  und  dali  der  Ftihler  als  elektrische  Ver- 
kleinerungseinrichtung  funktioniert,  die  mit  Hilfe 
des  Fuhlers  die  ersten  und  zweiten  Paare  von 
Elementen  hin  und  weg  voneinander  bewegt  je 
nach  dem,  ob  die  Verkleinerungseinrichtung  die 
eine  Seite  oder  die  andere  abtastet. 

Revendications 

1.  Dispositif  pour  la  production  de  corps  ou  ele- 
ments  rapportes  pour  la  reconstitution  artif  icielle 
de  dents  et  de  membres  humains,  ou  de  corps  tri- 
dimensionnels  equivalents  ayant  des  contours 
exterieurs  comportant  des  caracteristiques  indi- 
viduelles,  ce  dispositif  comportant  une  premiere 
paire  d'elements  (1  ,  2)  dans  laquelle  un  premier 
element  (1)  est  dispose  de  maniere  a  supporter 
une  replique  (empreinte  21  obtenue  par  coulee 
ou  moulage)  d'un  corps  qui  est  a  produire,  et  un 
second  element  est  agence  de  facon  a  supporter 
une  ebauche  (22)  a  partirde  laquelle  le  corps  est 
a  produire  et  une  seconde  paire  d'elements  (28, 
29)  dans  laquelle  un  troisieme  element  (28)  sup- 
porte  un  dispositif  (31)  palpeur  ou  detecteur,  qui 
est  capable  d'interagir  avec  le  contour  exterieur 
(21a)  de  la  replique,  et  un  quatrieme  element  (29) 
est  agence  de  facon  a  supporter  un  outil  (52)  per- 
mettant  de  travailler  ou  d'usiner  I'ebauche  ;  les 
premiere  et  seconde  paires  d'elements  (1,  2  et 
28,  29),  respectivement,  sontcapables  d'etre  de- 
placees  I'une  par  rapport  a  I'autre,  et  en  ce  que 
le  quatrieme  element  (29)  est  capable  d'etre 
commande  par  le  troisieme  element  (28)  de  facon 
que  I'outil  execute  des  mouvements  qui  corres- 
pondent  a  la  forme  du  contour  exterieur  de  la  re- 
plique,  forme  decelee  par  le  dispositif  detecteur 
ou  palpeur,  dispositif  caracterise  en  ce  que  lesdi- 
tes  premiere  et  seconde  paires  d'elements  exe- 
cutent  une  co-rotation  et  en  ce  que  I'agencement 
du  dispositif  est  tel  que  la  replique  et  le  corps  doi- 
vent  tourner  autour  des  axes  de  rotation  des  ele- 
ments  respectifs  ;  en  ce  que  le  dispositif  (31)  de- 
tecteur  ou  palpeur  contient  une  partie  qui  se  de- 
place,  par  rapport  au  cadre  ou  chassis  du  troisie- 
me  element  (28),  ladite  partie  etant  capable 
d'executer  un  deplacement  longitudinal  et  assu- 
rant,  grace  a  un  servosysteme  (32,  33),  la 
commande  du  quatrieme  element  (29)  et  ainsi  la 
commande  de  I'outil  (52)  capable  d'interaction 
avec  I'ebauche,  et  en  ce  que  le  servosysteme 
consiste  en  un  piston  fluidique  (piston  hydrauli- 
que  32),  sur  I'un  ou  I'autre  cote  duquel  agit  une 
pression  de  fluide  ;  en  ce  que  la  piece  ou  partie 
(31),  pouvant  se  deplacer  longitudinalement,  est 

agencee  de  facon  a  reguler,  selon  la  variation  de 
son  deplacement  longitudinal,  une  constriction 
(32a)  menagee  dans  le  piston  (32)  et,  avec  une 

5  constriction  fixe  (44)  realisee  dans  le  troisieme 
element  (38)  de  facon  a  faire  varier  la  pression  du 
fluide  agissant  sur  un  cote  du  piston,  de  maniere 
a  creer  une  difference  de  pression  de  part  et 
d'autre  de  ce  piston,  ce  qui  produit  un  deplace- 

10  ment  correspondant  du  piston  commande  par  un 
fluide  (piston  fluidique). 

2.  Dispositif  selon  la  revendication  1  ,  caracterise  en 
ce  que  les  axes  longitudinaux  (31a,  53)  des  trai- 

ls  sieme  et  quatrieme  elements  sont  dirigees  vers 
les  axes  de  rotation  (3,  4)  des  premier  et  second 
elements  en  formant  des  angles  obtus  (a,  P)  qui 
doivent  de  preference  etre  de  I'ordre  de  135°. 

20  3.  Dispositif  selon  les  revendications  1  ou  2,  carac- 
terise  en  ce  qu'une  rotation  destinee  a  diminuer 
le  frottement  est  imprimee  a  la  partie  (31)  mobile, 
pouvant  se  deplacer  longitudinalement,  et/ou  a 
son  organe  de  support. 

25 
4.  Dispositif  selon  I'une  quelconque  des  revendica- 

tions  1  a  3,  caracterise  en  ce  que  I'ecoulement  de 
fluide,  du  cote  du  piston  fluidique  qui  est  situe  sur 
la  partie  deplacable  longitudinalement,  s'effec- 

30  tue  depuis  une  source  (50)  de  pression,  en  pas- 
sant  par  les  constrictions  fixe  et  variable  (44  et 
32a)  jusqu'a  I'interieur  (32b)  du  piston  fluidique, 
qui  est  relie  a  un  receptacle  (41)  de  drainage  ou 
d'evacuation. 

35 
5.  Dispositif  selon  I'une  quelconque  des  revendica- 

tions  1  a  4,  caracterise  en  ce  qu'une  tige  (33)  de 
piston,  qui  fait  partie  dudit  servosysteme,  consti- 
tue  un  point  de  fixation  d'un  dispositif  auxiliaire 

40  (34)  de  portee,  qui  supporte  le  quatrieme  element 
(29). 

6.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  1  a  5,  caracterise  en  ce  que,  a  I'aide  d'une 

45  seule  et  meme  replique  (21),  on  peut  produire  un 
premier  corps  a  partir  d'une  premiere  ebauche  en 
metal  ou  un  alliage  de  metal,  et  Ton  peut  produire 
un  second  corps  a  partir  d'une  seconde  ebauche 
constitute  d'un  materiau  d'electrode,  par  exem- 

50  pie  en  graphite  ;  et  en  ce  que,  grace  au  position- 
nement  relatif  de  I'outil  par  rapport  a  I'ebauche, 
on  obtient  une  difference  de  taille  entre  les  pre- 
mier  et  second  corps,  de  sorte  que  le  second 
corps  est  plus  petit  que  le  premier  corps,  et  dans 

55  ce  cas  le  second  corps  peut  servir  d'electrode 
pour  I'usinage  par  etincelage  du  premier  corps 
af  in  de  conferer  a  ce  dernier  la  forme  d'un  corps 
creux  ayant  une  epaisseur  de  paroi  regie  par  le 
positionnement  relatif. 
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7.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  1  a  6,  caracterise  en  ce  que,  dans  le  but  de 
diminuer  la  base  du  corps  selon  une  ligne 
d'esquisse  marquee,  la  replique  (21)  est  conduc-  5 
trice  de  I'electricite  d'un  cote  de  la  ligne  marquee 
et  n'est  pas  conductrice  de  I'electricite  de  I'autre 
cote  de  la  ligne  marquee,  et  en  ce  que  le  dispositif 
palpeur  ou  detecteur  joue  le  role  d'un  dispositif 
electrique  reducteur  qui,  a  I'aide  du  dispositif  pal-  10 
peur,  guide  les  premiere  et  seconde  paires  d'ele- 
ments  pour  les  rapprocher  et  les  eloigner  I'une  de 
I'autre  selon  que  le  dispositif  reducteur  est  en 
train  de  palper  un  cote  ou  I'autre. 
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